C5a receptor-targeting ligand-mediated delivery of dengue virus antigen to M cells evokes antigen-specific systemic and mucosal immune responses in oral immunization.
Oral mucosal immunization is a feasible and economic vaccination strategy. In order to achieve a successful oral mucosal vaccination, antigen delivery to gut immune inductive site and avoidance of oral tolerance induction should be secured. One promising approach is exploring the specific molecules expressed on the apical surfaces of M cells that have potential for antigen uptake and immune stimulation. We previously identified complement 5a receptor (C5aR) expression on human M-like cells and mouse M cells and confirmed its non-redundant role as a target receptor for antigen delivery to M cells using a model antigen. Here, we applied the OmpH ligand, which is capable of targeting the ligand-conjugated antigen to M cells to induce specific mucosal and systemic immunities against the EDIII of dengue virus (DENV). Oral immunization with the EDIII-OmpH efficiently targeted the EDIII to M cells and induced EDIII-specific immune responses comparable to those induced by co-administration of EDIII with cholera toxin (CT). Also, the enhanced responses by OmpH were characterized as Th2-skewed responses. Moreover, oral immunization using EDIII-OmpH did not induce systemic tolerance against EDIII. Collectively, we suggest that OmpH-mediated targeting of antigens to M cells could be used for an efficient oral vaccination against DENV infection.